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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a curable resin 
composition having excellent coating properties without defects 
in a coated layer caused by an uneven coating or repelling of 
the cured layer. 

SOLUTION: The resin composition comprises (A) a fluorine 
polymer including a structural unit originating from a fluorine- 
containing olefin, a structural unit represented by the following 

general formula 2 or general formula 3 (wherein R5-R7 and — & * 2 — fk ^ * 

R10-R12 are each H, a 1-6 alkyl; R8 is a 2-6C alkylene; R9 is H, f . n" 

a 1-30C alkyl or aryl; R13 is a 6-30C chain alkylene; R14 is H or V * 

hydroxy; X is O or -COO- or -OCO-; n is an integer of >3), a * xH-RV-o^r*. r"- x ftVr r 

structural unit originating from an azo group-bearing 

polysiloxane where the fluorine content is >30 wt.% and Mn 

(number-average molecular weight) is >5,000 and (B) a 

polyfunctional (meth)acrylate and (C) a radiation polymerization 

initiator. 
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* NOTICES * 

iTPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] (a) The fluorine system polymer whose fluorine content it consists of the structural unit expressed 
with the structural unit expressed with the following general formula 1 , the structural unit expressed with the 
(b) following general formula 2, and/or the following general formula 3, a structural unit expressed with the 
following general formula 4 originating in (c) azo content polysiloxane compound, and a structural unit 
which originates in (d) copolymeric monomer at a list, and is 30 % of the weight or more and whose number 
average molecular weight by polystyrene conversion is 5,000 or more. 
[Formula 1] 

- » sc 1 

F R 1 
I I 



Rl among [type A hydrogen atom, a halogen atom, the alkyl group of carbon numbers 1-6, The alkyl halide 
radical of carbon numbers 1 -6, and -OR2 (R2 shows the alkyl group of carbon numbers 1 -6, or the alkyl 
halide radical of carbon numbers 1-6.) The radical expressed or -OR3 OR4 (R3 shows an alkylene group or 
a halogenation alkylene group, and R4 shows the alkyl group of carbon numbers 1-6, or the alkyl halide 
radical of carbon numbers 1-6.) the radical expressed is shown. ] 
[Formula 2] 

- » 2 -«3£3 

R 5 R 8 R 10 R" 

II II 

-^C C->- -frC C-)- 

R 7 X-^R B -0-*rR 9 R 1 * X-R"-R 1 « 

the inside of a formula, R5, R6, R7, and RIO, Rl 1 and R12 — a hydrogen atom or the alkyl group of carbon 
numbers 1-6 — R8 A carbon number is the alkylene group of 2-6, and R9. A hydrogen atom, the alkyl group 
of carbon numbers 1 -30, or a carbon number shows the radical as which the aryl group which may have the 
substituent, and R13 are expressed with the chain-like alkylene group of 6-30 for a hydrogen atom or a 
hydroxyl group, and X, and R14 is expressed in oxygen atom or -COO- or -OCO-, and n shows three or 
more integers. 
[Formula 3] 

- « i£ 4 

R* 
I 

— S i O- 

A- 

(Among a formula, Rl 5 and R16 may be the same, or may differ from each other, and show a hydrogen 
atom, an alkyl group, an alkyl halide radical, or an aryl group.) 

[Claim 2] (a) Structural unit [ which is expressed with the structural unit expressed with the (b) above- 
mentioned general formula 2 20-70 mol% of structural units expressed with the above-mentioned general 
formula 1, and/or the above-mentioned general formula 3 ] 0.5 - 15-mol %, (c) Structural unit [ which is 
expressed with the above-mentioned general formula 4 originating in an azo content polysiloxane 
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compound ] 0. 1 - 20-mol %, The fluorine system polymer whose fluorine content it becomes a list from 
structural unit [ originating in (d) copolymeric monomer ] 10 - 70-mol %, and is 30 % of the weight or more 
and whose number average molecular weight by polystyrene conversion is 5,000 or more. 
[Claim 3] (A) A fluorine system polymer according to claim 1 or 2, the polyfunctional (meta) acrylate 
compound which contains two or more acryloyl (meta) radicals in (B)l molecule, and the hardenability resin 
constituent characterized by containing (C) radiation polymerization initiator. 

[Claim 4] The antireflection film characterized by consisting of a hardened material of a hardenability resin 
constituent according to claim 3. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a fluorine system polymer, a hardenability resin constituent, and an 
antireflection film, in more detail, the refractive index of this invention is low, it is excellent in an acid- 
resisting property, can form the good hardening film of abrasion-proof nature and antifouling property, and 
relates to the antireflection film which consists of a hardened material of the fluorine system polymer which 
constitutes the hardenability resin constituent excellent in especially coating nature, and the hardenability 
resin constituent concerned, and the hardenability resin constituent concerned. 
[0002] 

[Description of the Prior Art] Conventionally, covering the antireflection film which consists of low 
refractive-index ingredients to the substrate of the display concerned is performed as a means for raising the 
visibility of various kinds of displays. As an approach of forming an antireflection film here, the approach of 
forming the thin film of a fluorine compound with vacuum deposition is learned, for example. 
[0003] Moreover, a fluorine system polymer with a low refractive index is dissolved in an organic solvent as 
an approach of forming an antireflection film also to a large-sized display at low cost, a liquefied constituent 
is prepared, and the approach of forming an antireflection film is proposed by applying this on the surface of 
a substrate (refer to JP,64-1527,A and JP,6-1 15023,A). 

[0004] furthermore, as a resin constituent which can form continuously the hardening film which this 
invention persons were excellent in transparency, and could demonstrate the good acid-resisting 
effectiveness with the low refractive index, and was further excellent in abrasion-proof nature and 
antifouling property It has a polysiloxane segment in a principal chain, and a fluorine content is 30 % of the 
weight or more. The olefin system polymer whose number average molecular weight by polystyrene 
conversion is 5,000 or more, It has proposed about the polyfunctional (meta) acrylate compound which 
contains two or more acryloyl (meta) radicals in 1 molecule, and the resin constituent of the radiation-curing 
mold containing a radiation polymerization initiator (refer to JP,2000-17028,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, including the resin constituent of a radiation-curing 
mold given in the above-mentioned official report, the conventional fluorine system polymer constituent is 
inferior to the wettability to a substrate, and the problem that the poor film resulting from spreading 
unevenness or HAJIKI is generated is in the hardening film formed. 

[0006] In order to solve such a problem, improving the coating nature of a constituent is also considered by 
reducing the fluorine content in a fluorine system polymer, or reducing the content rate of the polysiloxane 
segment in the principal chain of said olefin system polymer. 

[0007] However, if the fluorine content in a fluorine system polymer is reduced, the refractive index of the 
hardening film formed rises and an expected optical property (the acid-resisting effectiveness) cannot be 
demonstrated. Moreover, if the content rate of the polysiloxane segment in the principal chain of said olefin 
system polymer is reduced, the good hardening film of abrasion-proof nature (film reinforcement) and 
antifouling property cannot be formed. 

[0008] This invention is made based on the above situations. The 1st object of this invention has a low 
refractive index, is excellent in an optical property (the acid-resisting effectiveness), can form continuously 
the good hardening film of abrasion-proof nature and antifouling property, is excellent in especially coating 
nature, and is to offer the resin constituent of the radiation-curing mold which does not make the hardening 
film formed generate the poor film resulting from spreading unevenness or HAJIKI. The 2nd object of this 
invention is to offer the fluorine system polymer which can give the coating nature excellent in the 
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hardenability resin constituent. The 3rd object of this invention is to offer the antireflection film which 
whose refractive index is low, excels [ refractive index ] in an optical property (the acid-resisting 
effectiveness), it consists of good hardening film of abrasion-proof nature and antifouling property, and 
moreover does not have the poor film resulting from spreading unevenness or HAJIKI. 
[0009] 

[Means for Solving the Problem] It consists of the structural unit expressed with the structural unit 
expressed with the (a) following general formula 1 , the structural unit expressed with the (b) following 
general formula 2, and/or the following general formula 3, a structural unit expressed with the following 
general formula 4 originating in (c) azo content polysiloxane compound, and a structural unit which 
originates in (d) copolymeric monomer at a list, a fluorine content is 30 % of the weight or more, and the 
fluorine system polymer of this invention is characterized by the number average molecular weight by 
polystyrene conversion being 5,000 or more. 
[0010] 
[Formula 4] 
- fSt A 1 

F R 1 
I I 
-frC C->- 



[001 1] Rl among [type A hydrogen atom, a halogen atom, the alkyl group of carbon numbers 1-6, The alkyl 
halide radical of carbon numbers 1 -6, and -OR2 (R2 shows the alkyl group of carbon numbers 1 -6, or the 
alkyl halide radical of carbon numbers 1-6.) The radical expressed or -OR3 OR4 (R3 shows an alkylene 
group or a halogenation alkylene group, and R4 shows the alkyl group of carbon numbers 1 -6, or the alkyl 
halide radical of carbon numbers 1-6.) the radical expressed is shown. ] 
[0012] 
[Formula 5] 

-ft a 2 -»3£3 

R 5 R 6 R 1P R n 

II II 

-(-C C^h -irC C^- 

R 7 X-fR 8 -0-kR 9 R ,f X-R"-R 1 < 

[0013] the inside of a formula, R5, R6, R7, and R10, Rl 1 and R12 — a hydrogen atom or the alkyl group of 

carbon numbers 1-6 — R8 A carbon number is the alkylene group of 2-6, and R9. A hydrogen atom, the 

alkyl group of carbon numbers 1-30, or a carbon number shows the radical as which the aryl group which 

may have the substituent, and R13 are expressed with the chain-like alkylene group of 6-30 for a hydrogen 

atom or a hydroxyl group, and X, and R14 is expressed in oxygen atom or -COO- or -OCO-, and n shows 

three or more integers. 

[0014] 

[Formula 6] 
- « it 4 

R* 
I 

-S i O- 

A- 

[001 5] (Among a formula, Rl 5 and Rl 6 may be the same, or may differ from each other, and show a 
hydrogen atom, an alkyl group, an alkyl halide radical, or an aryl group.) 

[0016] Structural unit [ as which the fluorine system polymer of this invention is expressed in the (a) above- 
mentioned general formula 1 ] 20 - 70-mol %, (b) Structural unit [ which is expressed with the structural 
unit expressed with the above-mentioned general formula 2, and/or the above-mentioned general formula 3 ] 
0.5 - 15-mol %, (c) Structural unit [ which is expressed with the above-mentioned general formula 4 
originating in an azo content polysiloxane compound ] 0. 1 - 20-mol %, It becomes a list from structural unit 
[ originating in (d) copolymeric monomer ] 10 - 70-mol %, a fluorine content is 30 % of the weight or more, 
and it is characterized by the number average molecular weight by polystyrene conversion being 5,000 or 
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more. 

[001 7] The hardenability resin constituent of this invention is characterized by containing the fluorine 
system polymer (henceforth "(A) component") of (A) this invention, the polyfunctional (meta) acrylate 
compound (henceforth "(B) component") which contains two or more acryloyl (meta) radicals in (B)l 
molecule, and (C) radiation polymerization initiator (henceforth "(C) component"). The antireflection film 
of this invention is characterized by consisting of a hardened material of the hardenability resin constituent 
of this invention. 
[0018] 

[Embodiment of the Invention] In the hardenability resin constituent of <fluorine system polymer> this 
invention, the (A) component which consists of a fluorine system polymer of this invention contains as an 
indispensable component. The structural unit as which the fluorine system polymer of this invention is 
expressed in the (a) above-mentioned general formula 1 (henceforth "a structural unit (a)"), (b) Structural 
unit expressed with the above-mentioned general formula 2 (it is called below "a structural unit (bl)".) 
And/or, the structural unit expressed with the above-mentioned general formula 3 (it is called below "a 
structural unit (b2)".) The structural unit expressed with the above-mentioned general formula 4 originating 
in (c) azo content polysiloxane compound (it is called below "a structural unit (c)".) The structural unit 
which originates in (d) copolymeric monomer at a list (it is called below "a structural unit (d)".) from — it 
becomes, and a fluorine content is 30 % of the weight or more, and it has the description at the point that the 
number average molecular weight by polystyrene conversion is 5,000 or more. 

[0019] The fluorine content olefin compound with which the fluorine system polymer of this invention 
constitutes a structural unit (a) (henceforth "(a) component"), The monomer which constitutes a structural 
unit (bl) (it is called "a component (bl)" below.) And/or, the monomer which constitutes a structural unit 
(b2) (it is called "a component (b2)" below.) The azo content polysiloxane compound which constitutes a 
structural unit (c) (it is called "(c) component" below.) The copolymeric monomer which constitutes a 
structural unit (d) (it is called "(d) component" below.) It can obtain by making it react. The "copolymeric 
monomer" which is the (d) component means the above-mentioned (a) component, a component (bl) and/or 
(b2) a component, and a copolymerizable monomer here. 

[0020] As a (a) component used in order to obtain the fluorine system polymer of <(a) Components this 
invention The compound which has the partial saturation double bond of at least one polymerization nature 
and at least one fluorine atom can be mentioned. As the example For example, (1) tetrafluoroethylene, 
hexafluoropropylene, 3,3, and 3-trifluoro propylene, Fluoro olefins [, such as chlorotrifluoroethylene, ]; (2) 
Perfluoro (alkyl vinyl ether); (4) perfluoro, such as alkyl perfluoro vinyl ether or alkoxy alkyl perfluoro 
vinyl ether; (3) perfluoro (propyl vinyl ether) (Propoxy propyl vinyl ether) etc. — perfluoro (alkoxy alkyl 
vinyl ether); — others can be mentioned. These compounds are independent or can use two or more sorts 
together. Among more than, especially, fluoro olefins, perfluoro (alkyl vinyl ether), or perfluoro (alkoxy 
alkyl vinyl ether) is desirable, and it can also use it combining these. It is desirable to specifically use one 
sort chosen from from among hexafluoropropylene, perfluoro propyl vinyl ether, or perfluoro propoxy 
propyl vinyl ether or two sorts or more. 

[0021] (a) The resin constituent (hardenability resin constituent of this invention) which contains the 
fluorine system polymer obtained by introducing a structural unit (a) using a component as a (A) 
component, and its hardened material become what whose refractive index was low and was excellent in the 
optical property (the acid-resisting effectiveness). 

[0022] in the fluorine system polymer of this invention, the rate of a structural unit (a) is usually made into 
20 - 70-mol % — having — desirable — 30 - 60-mol % — it may be 45 - 55-mol % more preferably. The 
fluorine content in the fluorine system copolymer with which the rate of a structural unit (a) is obtained less 
than [ 20 mol % ] becomes [ too little ], and the hardened material of the resin constituent containing this 
cannot become what has a refractive index low enough easily. On the other hand, if the rate of a structural 
unit (a) exceeds 70-mol %, while the solubility to the organic solvent of the fluorine system polymer 
obtained will fall remarkably, the hardened material of the resin constituent obtained becomes what has 
small transparency and the adhesion to a base material. 

[0023] As an example of the component (bl) used in order to obtain the fluorine system polymer of <(bl) 
component> this invention (1) Methoxy tri ethylene glycol vinyl ether, triethylene glycol (monochrome) 
vinyl ether, Polyalkylene glycol vinyl ether, such as ethoxy polyethylene-glycol vinyl ether; (2) 
polyethylene-glycol monochrome (meta) acrylate, Polyalkylene glycol (meta) acrylate, such as methoxy 
polyethylene-glycol (meta) acrylate, nonyl phenoxy polyethylene-glycol (meta) acrylate, and 
polypropylene-glycol monochrome (meta) acrylate, can be mentioned. Polyalkylene glycol vinyl ether is 
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desirable and especially methoxy triethylene glycol vinyl ether is [ among these ] desirable. 
[0024] In the above-mentioned general formula 2 showing the structural unit (bl) introduced by the 
component (bl) R5, R6, and R7 A hydrogen atom or the alkyl group of carbon numbers 1-6, R8 a carbon 
number — 2-6 — desirable — the alkylene group of 2-3, and R9 A hydrogen atom, the alkyl group of carbon 
numbers 1-30 or the aryl group that may have the substituent, and X show the radical expressed with oxygen 
atom or -COO- or -OCO-. n shows the integer of 3-50 preferably three or more. 

[0025] Since the polyoxyalkylene group [(R8 O) n] which constitutes a structural unit (bl) here serves as a 
comparatively long chain, the fluorine system polymer which has the structural unit (bl) concerned becomes 
what has high compatibility with a polyfunctional (meta) acrylate compound. 

[0026] Therefore, the fluorine system polymer obtained by introducing a structural unit (bl) using a 
component (bl) is contained as a (A) component. In the resin constituent (hardenability resin constituent of 
this invention) contained as a (B) component, a polyfunctional (meta) acrylate compound The coating nature 
which originated and was excellent in the compatibility of both components being high is discovered, and 
according to the resin constituent concerned, the hardening film (antireflection film) without the poor film 
resulting from spreading unevenness or HAJIKI can be formed. 

[0027] As an example of the component (b2) used in order to obtain the fluorine system polymer of <(b2) 
component> this invention (1) n-hexyl vinyl ether, n-octyl vinyl ether, Alkyl vinyl ether ;(2) nonane diol 
(monochrome) vinyl ether, such as n-dodecyl vinyl ether, lauryl vinyl ether, and cetyl vinyl ether, 
Hydroxyalkyl vinyl ether, such as hexandiol (monochrome) vinyl ether; (3) hexyl (meta) acrylate, Octyl 
(meta) acrylate, iso octyl (meta) acrylate, Nonyl (meta) acrylate, DESHIRU (meta) acrylate, n-dodecyl 
(meta) acrylate, Alkyl (meta) acrylate;(4) hexandiol monochrome (meta) acrylate, such as lauryl (meta) 
acrylate and stearyl (meta) acrylate, Hydroxyalkyl (meta) acrylate, such as nonane diol monochrome (meta) 
acrylate; (5) caprylic-acid vinyl, Carboxylic-acid vinyl ester, such as capric-acid vinyl, lauric-acid vinyl, 
myristic-acid vinyl, palmitic-acid vinyl, and stearin acid vinyl, can be mentioned. Carboxylic-acid vinyl 
ester;n-dodecyl vinyl ether, such as hydroxyalkyl (meta) acrylate; caprylic-acid vinyl, such as hydroxyalkyl 
vinyl ether; hexandiol monochrome (meta) acrylate, such as nonane diol (monochrome) vinyl ether and 
hexandiol (monochrome) vinyl ether, and nonane diol monochrome (meta) acrylate, capric-acid vinyl, 
lauric-acid vinyl, myristic-acid vinyl, and palmitic-acid vinyl, is [ among these ] desirable. 
[0028] (b2) In the above-mentioned general formula 3 showing the structural unit (b2) introduced by the 
component, as for R 13, as for R10, Rl 1, and R12, a carbon number shows a hydrogen atom or the alkyl 
group of carbon numbers 1-6, and a hydrogen atom or a hydroxyl group, and X show 6-30, and the radical 
as which the chain-like alkylene group of 8-20 and R14 are expressed in oxygen atom or -COO- or -OCO- 
preferably. 

[0029] Since the chain-like alkylene groups (R13) which constitute a structural unit (b2) here are carbon 
numbers 6-30 and a comparatively long chain, the fluorine system polymer which has the structural unit 
(b2) concerned becomes what has high compatibility with a polyfunctional (meta) acrylate compound. 
[0030] Therefore, the fluorine system polymer obtained by introducing a structural unit (b2) using a 
component (b2) is contained as a (A) component. In the resin constituent (hardenability resin constituent of 
this invention) contained as a (B) component, a polyfunctional (meta) acrylate compound The coating nature 
which originated and was excellent in the compatibility of both components being high is discovered, and 
according to the resin constituent concerned, the hardening film (antireflection film) without the poor film 
resulting from spreading unevenness or HAJIKI can be formed. 

[0031] In the fluorine system polymer of this invention, the sum total rate of a structural unit (bl) and a 
structural unit (b2) is usually made into 0.5-1 5-mol %, and is made into 3-6-mol % preferably [ it is 
desirable and ] to 1-10-mol % and a pan. The compatibility of the fluorine system copolymer and the (B) 
component from which the sum total rate of a structural unit (bl) and a structural unit (b2) is obtained less 
than [ 0.5 mol % ] is low, the coating nature of the resin constituent obtained cannot fully be raised, and the 
object of this invention cannot fully be attained. On the other hand, since the refractive index of the fluorine 
system polymer obtained will rise while the yield by the polymerization reaction falls if this sum total rate 
exceeds 1 5-mol %, the optical property of the hardened material of the resin constituent obtained falls. Thus, 
even if the sum total rate of a structural unit (bl) and a structural unit (b2) is as low as 0.5-15-mol %, it is a 
surprising thing that the improvement effectiveness of the coating nature of a resin constituent can fully be 
attained. 

[0032] ****** the azo content polysiloxane compound which is the (c) component used in order to obtain 
the fluorine system polymer of <(c) component this invention is indicated to be by -N=N- while containing 
easy azo, it is the compound which has the structural unit (c) introduced into the principal chain of the 
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fluorine system polymer concerned, and (the polysiloxane segment expressed with the above-mentioned 
general formula 4), for example, it can manufacture by the approach indicated by JP,6-93100,A. (c) As an 
example of a component, the compound expressed with the following general formula 5 can be mentioned. 
[0033] 
[Formula 7] 
- tit 5 

CHs CHi 
CN CN 

CH* CHs 

-Si (OSi) y (CH 2 ) 3 NH 4— H 
I I 4 
CH, CH* 



(It is y= 10-500 and z=l-50 among a formula.) 

[0034] (c) As a commercial item of the compound which can be used as a component, "VPS-OSOl", "VPS- 
1001" (above, Wako Pure Chem industrial company make), etc. can be mentioned, for example. 
[0035] (c) By introducing a structural unit (c) into a principal chain using a component, sliding nature is 
discovered by the front face and, as for the hardening film (antireflection film) formed with the resin 
constituent (hardenability resin constituent of this invention) which contains the fluorine system polymer 
obtained as a (A) component, abrasion-proof nature is improved substantially, moreover, since 
hydrophobing of the front face of the hardening film concerned is carried out, antifouling property is also 
boiled markedly and improves. 

[0036] In the fluorine system polymer of this invention, the rate of a structural unit (c) and a (the 
polysiloxane segment expressed with the above-mentioned general formula 4) is usually made into 0.1- 20- 
mol %, and is made into 0.1 - ten-mol % preferably [ it is desirable and ] to 0.1 - 15-mol % and a pan. When 
the rate of a structural unit (c) exceeds 20-mol %, HAJIKI etc. occurs at the time of spreading of the resin 
constituent which becomes a thing inferior to transparency and contains the fluorine system polymer 
concerned, and the fluorine system polymer obtained cannot fully attain the object of this invention. 
[0037] As an example of the (d) component which is the copolymeric monomer used in order to obtain the 
fluorine system polymer of <(d) Component> this invention (1) The methyl vinyl ether, ethyl vinyl ether, n- 
propyl vinyl ether, Isopropyl vinyl ether, n-butyl vinyl ether, isobutyl vinyl ether, Alkyl vinyl ether or 
cycloalkyl vinyl ether; (2) vinyl acetate, such as tert-butyl vinyl ether, n-pentyl vinyl ether, and cyclohexyl 
vinyl ether, Propionic-acid vinyl, butanoic acid vinyl, vinyl pivalate, caproic-acid vinyl, Carboxylic-acid 
vinyl ester; (3) ethylene, such as a benzoic acid, a propylene, Alpha olefin; (4) styrene, such as isobutene, 
alpha methyl styrene, o-methyl styrene, m-methyl styrene, p-methyl styrene, p-tert-butyl styrene, 
Diisopropenylbenzene, o-chloro styrene, m-chloro styrene, p-chloro styrene, 1, and 1 -diphenylethylene, p- 
methoxy styrene, N and N-dimethyl-p-amino styrene, N, and N-diethyl-p-amino styrene, Vinyl aromatic 
compound; (5) (meta) acrylic acids, such as vinylpyridine and a vinyl imidazole, A crotonic acid, a maleic 
acid, a fumaric acid, Carboxyl group content compound [, such as an itaconic acid, ]; (6) Alkyl Acrylate; 
(Meta) (7) Hydroxyalkyl Acrylate; (Meta) (8) Phenoxy alkyl (Meta) acrylate; — (9) alkoxy alkyl (meta) 
acrylate; — (10) cycloalkyl (meta) acrylate; ~ the reactant emulsifiers;(12) benzyl (meta) acrylate which 
consists of a compound shown by the (11) following general formula 6 — Tetrahydrofurfuryl (meta) 
acrylate, the following — a general formula — seven — or — the following — a general formula — eight — 
being shown — having — a compound — etc. — acrylate (meta) — a kind — ; — (— 13 — ) (meta) — acrylamide - 
- a kind — ; — (— 14 — ) — unsaturated carboxylic acid — ester — a kind — ; ~ (— 15 — ) — unsaturated nitrile — 
a kind — ; — (— 1 6 — ) — two - hydroxyethyl — vinyl ether — hydroxyl-group content vinyl ether [, such as 2- 
hydroxypropyl vinyl ether, ]; — hydroxyl-group content allyl compound ether [, such as the (17) 2- 
hydroxyethyl allyl compound ether ]; — a (18) N-vinyl-2-pyrrolidone — The monomer containing N-vinyl 
lactams; (19) epoxy groups, such as an N-vinyl -2-caprolactam, an isocyanate radical, and various kinds of 
other functional groups; others can be mentioned. These compounds are independent or can use two or more 
sorts together. 

[0038] From the point which makes high yield in the polymerization reaction for obtaining the fluorine 
system polymer of this invention among the above-mentioned monomer compounds, alkyl vinyl ether, 
cycloalkyl vinyl ether, or carboxylic-acid vinyl ester is used suitably. Moreover, it is desirable to use low- 
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molecular-weight monomers, such as the methyl vinyl ether, ethyl vinyl ether, n-propyl vinyl ether, 
isopropyl vinyl ether, isobutyl vinyl ether, vinyl acetate, propionic-acid vinyl, butanoic acid vinyl, and vinyl 
pivalate, from the point which makes high the fluorine content by which copolymerization is carried out into 
the fluorine system polymer of this invention. 

[0039] Furthermore, in order to make high the degree of hardness of the hardening film of the resin 
constituent obtained and to make a refractive index low, it is effective to use alicyclic monomers, such as 
letter monomers of branching, such as isopropyl vinyl ether, isobutyl vinyl ether, tert-butyl vinyl ether, and 
vinyl pivalate, and cyclohexyl vinyl ether. Furthermore, from the point which gives good spreading nature 
and leveling nature to the resin constituent obtained, N-vinyl lactams, such as an N-vinyl-2-pyrrolidone, are 
used suitably. 
[0040] 
[Formula 8] 

- a e 

H* p+ ,Cp^ / y CH,0(CH,) q CH = CH, 

-OCH,CH(OCH,CHi) r OH 




(Among a formula, p, q, and r show a repeat unit, and it is desirable that it is p=l-20, q=0-4, and r=3-50.) 
[0041] 

[Formula 9] 
- « 5£ 7 



CH* -C-C-(o-R 1s -c)— 0-CH a -( > 



(R17 shows a hydrogen atom or a methyl group among a formula, and R18 shows the alkylene group of 

carbon numbers 2-8.) s is the integer of 1-8. 

[0042] 

[Formula 10] 
- (St 3£ 8 

R n 
I 

CH 9 O-CH R n 

r JO \ I / \ / 

CHi = C— C-rO— R — C+ — O— CH» — C— CH C 
I II D I \ / \ 

R 19 0 0 CH, O-CH R n 



(R19 shows a hydrogen atom or a methyl group among a formula, R20 shows the alkylene group of carbon 
numbers 2-8, and R21 shows a hydrogen atom or a methyl group.) t is the integer of 1-8. 
[0043] As a commercial item of reactant emulsifiers which consists of a compound shown by the above- 
mentioned general formula 6, "ADEKA rear soap NE-5", "ADEKA rear soap NE-10", "ADEKA rear soap 
NE-20", "ADEKA rear soap NE-30", "ADEKA rear soap NE-40" (above, Asahi Denka Kogyo K.K. make), 
etc. can be mentioned, for example. 

[0044] (d) By introducing a structural unit (d) using a component, the hardening film (antireflection film) 
formed with the resin constituent (hardenability resin constituent of this invention) which the fluorine 
system polymer obtained becomes the thing excellent in the solubility to an organic solvent, and contains 
the fluorine system polymer concerned as a (A) component becomes what has the high adhesion over a 
substrate. 

[0045] in the fluorine system polymer of this invention, the rate of a structural unit (d) is usually made into 
10 - 70-mol % - having - desirable - 30 - 60-mol % - it may be 40 - 50-mol % more preferably. If the rate 
of a structural unit (d) exceeds 70-mol %, since the refractive index of the fluorine system polymer obtained 
will rise, the optical property of the hardened material of the resin constituent obtained falls. 
[0046] Although itself is a heat radical generating agent and the azo content polysiloxane compound which 
is a <radical initiator (c)> component has the operation as a polymerization initiator in the polymerization 
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reaction for obtaining the fluorine system polymer of this invention, it can also use other radical initiators 
together. 

[0047] (c) As a radical polymerization initiator which can be used together with a component, diacyl 
peroxide, ketone peroxides, hydroperoxide, dialkyl peroxide, peroxy ester, azo system compounds, 
persulfate, and iodine content fluorine compound; others can be mentioned, for example. An iodine content 
fluorine compound is independent, or can be used together with the above-mentioned organic peroxide, an 
azo system compound, or persulfate. Also in the radical polymerization initiator which can be used together 
with these (c) components, especially JIRAU roil peroxide is used preferably. 
[0048] The fluorine content of the fluorine system polymer of <fluorine content of fluorine system 
polymer> this invention is made into 30 % of the weight or more, and is more preferably made into 40 - 60 
% of the weight 30 to 70% of the weight. Thereby, the resin constituent (hardenability resin constituent of 
this invention) which contains the fluorine system polymer concerned as a (A) component, and its hardened 
material become what whose refractive index was low and was excellent in the optical property (the acid- 
resisting effectiveness). A "fluorine content" is the value measured by the alizarin complex method. [ in / 
here / the fluorine system polymer of this invention ] 

[0049] number average molecular weight by polystyrene conversion of the fluorine system polymer of 
<number average molecular weight of fluorine system polymer> this invention is made or more into 5,000 — 
having - desirable - 10,000-500,000 - it is more preferably referred to as 20,000-100,000. Thereby, the 
resin constituent which contains the fluorine system polymer concerned as a (A) component maintains 
viscosity suitable at the time of coating, can obtain a good paint film front face by this, and, moreover, 
becomes the thing excellent also in the solubility to an organic solvent. "Number average molecular weight" 
is the value measured by GPC (gel permeation chromatography) which used the tetrahydrofuran as the 
expansion solvent. [ in / here / the fluorine system polymer of this invention ] 
[0050] Either the emulsion-polymerization method using a radical polymerization initiator as a 
polymerization format for manufacturing the fluorine system polymer of Manufacturing method of fluorine 
system polymer> this invention, a suspension-polymerization method a bulk-polymerization method or a 
solution polymerization method can be used, and a thing proper from actuation of a batch process, half- 
continuous system, or continuous system etc. also as polymerization actuation can be chosen. 
[0051] As for the polymerization reaction for obtaining the fluorine system polymer of this invention, it is 
desirable to carry out by the solvent system which used the solvent, as a desirable organic solvent, aromatic 
hydrocarbon; others, such as amides; (5) toluene, such as cyclic ether; (4) N.N-dimethylformamide, such as 
ketones; (3) tetrahydrofiirans, such as ester; (2) acetones, such as (1) ethyl acetate, butyl acetate, isopropyl 
acetate, isobutyl acetate, and cellosolve acetate, a methyl ethyl ketone, methyl isobutyl ketone, and a 
cyclohexanone, and dioxane, and N,N-dimethylacetamide, and a xylene, can be mentioned here, for 
example. Furthermore, the mixed activity of alcohols and the aliphatic hydrocarbon can also be carried out if 
needed. From the soluble point of each component, ethyl acetate, methyl isobutyl ketone, etc. are used 
preferably especially. 

[0052] Although the fluorine system polymer of this invention obtained as mentioned above can use the 
reaction solution obtained by the polymerization reaction as a hardenability resin constituent as it is, it is 
also free to perform proper after treatment to a polymerization reaction solution. General reprecipitation 
processing represented by the purification approach of dropping a polymerization reaction solution to the 
insolubilization solvent of the fluorine system polymer concerned which consists of alcohol etc. as this after 
treatment, for example, and making the fluorine system polymer concerned solidifying can be performed, 
and the solution of the fluorine system polymer of this invention can be prepared by subsequently dissolving 
the solid copolymer obtained in a solvent. Moreover, what removed the residual monomer from the 
polymerization reaction solution can also be used as a solution of the fluorine system polymer of this 
invention as it is. 

[0053] The fluorine system polymer of <denatured fluorine system polymer> this invention may be a 
copolymer (henceforth a "cross-linking functional-group content copolymer") which denaturalized by 
introducing a cross-linking functional group, or may be a copolymer (henceforth a "photopolymerization 
nature machine content copolymer") which denaturalized by introducing a photopolymerization nature 
machine. 

[0054] (1) Cross-linking functional-group content copolymer : a cross-linking functional-group content 
copolymer can be obtained from using the copolymeric monomer containing a cross-linking functional 
group as the aforementioned (d) component. As a cross-linking functional group, a hydroxyl group, a 
carboxyl group, the anhydride radical of dicarboxylic acid, an epoxy group, the amino group, a hydrolysis 
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nature silyl radical, a silanol group, an isocyanate radical, a thiol group, etc. can be mentioned here, for 
example. 

[0055] A cross-linking functional-group content polymer is used as a (A) component, and since the structure 
of cross linkage can be introduced into the hardening coat formed with the resin constituent concerned by 
adding the cross-linking compound mentioned later and preparing the resin constituent of this invention, the 
hardening coat concerned has a high degree of hardness, and becomes that in which solvent resistance, 
chemical resistance, etc. were further excellent. 

[0056] (2) Photopolymerization nature machine content copolymer : a photopolymerization nature machine 
content copolymer can be obtained by making the compound containing the cross-linking functional group, 
the radical in which a reaction is possible, and a photopolymerization nature machine react to said cross- 
linking functional-group content copolymer, and introducing a photopolymerization nature machine into a 
copolymer. As a photopolymerization nature machine, here, for example (meta) An acryloyl radical, an 
alkenyl radical, A cinnamoyl radical, the Singh Nami Liden acetyl group, a benzal acetophenone radical, A 
styryl pyridine radical, alpha-phenyl maleimide radical, a phenyl azide radical, A sulfonyl azide radical, a 
carbonyl azide radical, a diazo group, o-quinone diazide radical, A furil acryloyl radical, a coumarin radical, 
a pyrone radical, an anthracene radical, a benzophenone radical, A stilbene radical, a dithio carbamate 
radical, a xanthate radical, 1 and 2, 3-thiadiazole radical, a cyclopropene radical, an aza-dioxa bicyclo 
radical, etc. can be mentioned, and these may be not only one sort but two sorts or more. An acryloyl (meta) 
radical and a cinnamoyl radical are acryloyl (meta) radicals desirable especially preferably among these. 
[0057] As a concrete approach for preparing a photopolymerization nature machine content copolymer, 
although the following approach can be mentioned, it is not limited to these. 

(1) How to make acrylic-acid (meta) chloride react to the cross-linking functional-group content copolymer 
which comes to contain a hydroxyl group, and esterify. 

(2) How to make the acrylic ester (meta) containing an isocyanate radical react to the cross-linking 
functional-group content copolymer which comes to contain a hydroxyl group, and urethane-ize. 

(3) How to make an acrylic acid (meta) react to the cross-linking functional-group content copolymer which 
comes to contain an epoxy group, and esterify. 

(4) How to make the content (meta) acrylic ester containing an epoxy group react to the cross-linking 
functional-group content copolymer which comes to contain a carboxyl group, and esterify. 

[0058] According to the resin constituent of this invention obtained as a (A) component using a 
photopolymerization nature machine content polymer The result from which the photopolymerization 
reaction of the (A) component occurs with the photopolymerization reaction of a reactant diluent by 
irradiating a radiation at the paint film obtained from this resin constituent, The hardening coat formed 
becomes that into which the structure of cross linkage was introduced, and the hardening coat concerned has 
a high degree of hardness, and becomes that in which solvent resistance, chemical resistance, etc. were 
further excellent. 

[0059] The resin constituent of <hardenability resin constituent this invention contains the (A) component 
which consists of a fluorine system polymer of this invention, the (B) component which consists of a 
polyfunctional (meta) acrylate compound, and the (C) component which consists of a radiation 
polymerization initiator. 

[0060] When the total quantity of a constituent is made into 100 % of the weight as a content rate of the (A) 
component in the resin constituent of this invention from a viewpoint which maintains moderately the 
optical property of a hardened material, the spreading nature (coating nature) of a constituent, and the 
abrasion-proof nature of the hardening film (henceforth "the bottom of a specific condition"), to be 10 - 80 
% of the weight is made into 30-60 % of the weight desirable still more preferably. Moreover, when using 
together the fluorine polymer [polymers other than the fluorine system polymer of this invention which is a 
polymer containing a fluorine atom and constitutes the (A) component] mentioned later, the loadings of the 
(A) component can be reduced. In this case, under a specific condition, it is desirable still more desirable 
that it is 1 - 60 % of the weight, and the content rate of the (A) component which can be set is made into 3 - 
40 % of the weight. In this case, it is desirable still more desirable that it is 10 - 80 % of the weight, and the 
sum total rate of the (A) component and a fluorine polymer is made into 30 - 60 % of the weight. 
[0061] The polyfunctional (meta) acrylate compounds which are the (B) components of the resin constituent 
of <(B) Component> this invention are two or more pieces and a thing contained 3-6 pieces still more 
preferably 3-10 pieces preferably about an acryloyl (meta) radical in 1 molecule. As an example of such a 
compound, for example (1) ethylene GURIKORUJI (meta) acrylate, Alkylene GURIKORUJI (meta) 
acrylate;(2) TORIMECHI roll pro pantry (meta) acrylate, such as 1, 6-hexane JIORUJI (meta) acrylate, and 
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neopentyl GURIKORUJI (meta) acrylate, Ditrimethylol propane tetrapod (meta) acrylate, pen 
TAERISURITORUTORI (meta) acrylate, Pentaerythritol tetrapod (meta) acrylate, dipentaerythritol hexa 
(meta) acrylate, The Pori (meta) acrylate of polyhydric alcohol, such as hydroxy pivalate neopentyl 
GURIKORUJI (meta) acrylate; (3) iso SHIANURETOTORI (meta) acrylate, Tris (2 -hydroxy ethyl) iso 
SHIANURETOJI (meta) acrylate, Tris Iso SHIANURETOTORI (2-hydroxyethyl) Pori of isocyanurate, 
such as acrylate, (Meta) Acrylate; The di(meth)acrylate of the ethyleneoxide adduct of Pori (meta) acrylate; 
(5) bisphenol A of cycloalkanes, such as (4) tricyclodecane diyl JIMECHIRUJI (meta) acrylate, (Meta) The 
di(meth)acrylate of the propylene oxide adduct of bisphenol A, The di(meth)acrylate of the alkylene oxide 
adduct of bisphenol A, The di(meth)acrylate of the ethyleneoxide adduct of hydrogenation bisphenol A, The 
di(meth)acrylate of the propylene oxide adduct of hydrogenation bisphenol A, The di(meth)acrylate of the 
alkylene oxide adduct of hydrogenation bisphenol A, Acrylate (meta) derivative; (6) 3 of bisphenol A, such 
as acrylate obtained from bisphenol A diglycidyl ether and an acrylic acid (meta) (meta), 3, 4, 4, 5, 5 and 6, 
6-octafluoro OKUTANJI (meta) acrylate, Fluorine-containing (meta) acrylate, such as 3-(2-perfluoro hexyl) 
ethoxy -1, 2-JI (meta) acryloyl propane, the N-n-propyl - N-2, and 3-JI (meta) acryloyl propyl perfluoro 
octyl sulfonamide, can be mentioned. These are independent or can be used combining two or more sorts. 
Dipentaerythritol hexaacrylate, pentaerythritol tetraacrylate, a pentaerythritol thoria chestnut rate, and 
especially trimethylolpropane triacrylate are [ among these ] desirable. 

[0062] Under a specific condition, it is desirable still more desirable that it is 10 - 70 % of the weight, and 
the content rate of the (B) component in the resin constituent of this invention is made into 20 - 60 % of the 
weight. (B) If the degree of hardness or abrasion-proof nature of a hardened material of a resin constituent 
which are obtained are not enough and this content rate exceeds 70 % of the weight when the content rate of 
a component is less than 10 % of the weight, the refractive index of the hardened material of the resin 
constituent obtained will become high, and the acid-resisting effectiveness will serve as imperfection. 
[0063] As an example of the radiation polymerization initiator which is the (C) component of the resin 
constituent of <(C) Component> this invention For example, a 1 -hydroxy cyclohexyl phenyl ketone, 2, and 
2-dimethoxy-2-phenyl acetophenone, xanthone and full — me - non, a benzaldehyde, a fluorene, and 
anthraquinone - A triphenylamine, a carbazole, 3-methylacetophenone, 4-chlorobenzo phenon, A - 
dimethoxy benzophenone, and 4 and 4 '4, 4'-diamino benzophenone, A Michler's ketone, the benzoin propyl 
ether, benzoin ethyl ether, Benzyl dimethyl ketal, 1 -(4-isopropyl phenyl)-2-hydroxy-isobutane-l-ON, 2- 
hydroxy - 2-methyl-l -phenyl propane- 1 -ON, a thioxan ton, A diethyl thioxan ton, 2-isopropyl thioxan ton, 
2-chloro thioxan ton, 2-methyl-l -[4-(methylthio) phenyl]-2-MORIHORINO-propane-l-ON, 2, 4, 6- 
trimethyl benzoyl diphenyl phosphine oxide, 2-benzyl-2-dimethylamino-l-(4-morpholino phenyl) butane- 1- 
ON, l-[4-(2-hydroxy ethoxy)-phenyl]-2-hydroxy-2-methyl-l -propane- 1 -ON, etc. can be mentioned, these 
compounds are independent — it is — two or more sorts can be used together. 2-methyl-l -[4-(methylthio) 
phenyl]-2-MORIHORINO-propane-l-ON, a diethyl thioxan ton, etc. are desirable especially among these 
compounds. 

[0064] (C) Although the resin constituent obtained when a component contains becomes what has sufficient 
hardenability, since it also becomes the cause of embrittling the hardened material of superfluous 
combination of the (C) component not being economical, and the resin constituent obtained, under a specific 
condition, it is desirable still more desirable that it is 0.1 - 20 % of the weight, and the content rate of the (C) 
component is made into 0.2 - 10 % of the weight. 

[0065] The hardenability resin constituent of <(D) Component this invention is the object which raises the 
property of a hardened material further, and can blend with the above-mentioned (A) component, the (B) 
component, and the (C) component the (D) component which consists of a compound which has one partial 
saturation radical in a molecule. (D) As a component, the polymerization nature monomer of the compound 
and the (B) component containing one acryloyl (meta) radical, and copolymerizable others can be 
mentioned into 1 molecule. 

[0066] (D) The (a) component used as an example of a component in order to obtain the fluorine system 
polymer of this invention, The compound illustrated as a component, a component (b2), and a (d) 
component, (bl) Heptadeca fluoro DESHIRU (meta) acrylate, 2 and 2, 2-trifluoroethyl (meta) acrylate, 2, 2, 
3, 3, and 3-pentafluoro propyl (meta) acrylate, 2-(perfluoro butyl) ethyl (meta) acrylate, 2-(perfluoro hexyl)' 
ethyl (meta) acrylate, Fluorine content (meta) acrylic ester, such as 2-(perfluoro octyl) ethyl (meta) acrylate 
and 2-(perfluoro DESHIRU) ethyl (meta) acrylate, can be mentioned. These copolymeric monomers are 
independent or can be used combining two or more sorts. 

[0067] furthermore, the fluorine content (meta) acrylate from a viewpoint which maintains the refractive 
index of a hardened material low and raises antifouling property - moreover, while raising the compatibility 
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of the whole constituent, especially the thing for which N-vinyl lactams are used from a viewpoint which 
heightens the adhesion force to the base material of the hardening film is desirable. 

[0068] (D) A component is preferably blended zero to 30% of the weight under a specific condition at a rate 
used as 0 - 20 % of the weight. When this rate is superfluous, there is an inclination for the degree of 
hardness of the hardening film to become low. Moreover, as for the rate of the total quantity of the (B) 
component and the (D) component, it is desirable under a specific condition to consider as 10 - 80 % of the 
weight. 

[0069] The hardenability resin constituent of this invention can be obtained by making the (A) component, 
the (B) component, and the (C) component equalize by stirring etc. under an organic solvent. Such mixture 
can also be used for the hardenability resin constituent of this invention as they are, and the above- 
mentioned (D) component and various kinds of additives can also be blended and used for it if needed. 
[0070] In order to reduce the refractive index of the hardening film further in the hardenability resin 
constituent of <fluorine polymer> this invention and to raise the adhesion over the base material of the 
hardening film concerned to it, it is desirable to add the polymer (only henceforth a "fluorine polymer") 
containing fluorine atoms other than the fluorine system polymer of this invention. A fluorine polymer can 
obtain the same fluorine content olefin compound as the (a) component used in order to obtain the fluorine 
system polymer of this invention carrying out a polymerization independently to the bottom of existence of 
a radical polymerization initiator, or by carrying out copolymerization with the same compound as what is 
used as a component (bl), a component (b2), and a (d) component if needed. 

[0071] As an example of a desirable concrete presentation, the following can be mentioned especially. 
(1) Vinylidene fluoride / tetrafluoroethylene / hexafluoro ethylene (2) fluoro olefin / alkyl vinyl ether (3) 
fluoro olefin / perfluoro (alkyl vinyl ether) / alkyl vinyl ether (4) A fluoro olefin / perfluoro Vinyl ether / 
alkyl vinyl ether (5) fluoro olefin / (perfluoroalkyl) vinyl ether / A (Alkoxy alkyl) A RUKIRU vinyl ether 
(6) fluoro olefin / (perfluoro alkoxy alkyl) vinyl ether / alkyl vinyl ether [0072] The example of the above 
(1) has high compatibility with the (B) component or a solvent, abrasion-proof nature is especially desirable 
at a good point, and the example of above-mentioned (2) - (6) is desirable at the point that introduce various 
functional groups into a polymer and properties, such as adhesion over a base material, are improved. 
"KYNAR ADS" (Elf Atochem make) can be mentioned as a commercial item of the compound which can 
be used as the above (1). 

[0073] In the hardenability resin constituent of <various additive> this invention, various kinds of additives, 
such as stabilizing agents, such as coloring agents, such as a pigment or a color, an antioxidant, and an 
ultraviolet ray absorbent, a cross-linking compound, a heat acid generator, a photo-oxide generating agent, a 
surfactant, a solvent, and polymerization inhibitor, can be contained for the purpose of the photosensitive 
grant and others to the improvement of the spreading nature of the hardenability resin constituent concerned, 
and the physical properties of thin film after hardening, and a paint film. It is desirable to add a cross-linking 
compound for the purpose of an improvement of the degree of hardness of the hardening film formed 
especially and endurance. It is desirable to choose what transparency after hardening of the hardenability 
resin constituent of this invention is not reduced, and is dissolved in the solution at homogeneity in these 
activities. 

[0074] A well-known thing can be used as a coloring agent which can be blended with the hardenability 
resin constituent of <coloring agent, such as pigment or color,> this invention. 

[0075] A well-known thing can be used as the antioxidant which can be blended with the hardenability resin 
constituent of stabilizing agent, such as antioxidant and ultraviolet ray absorbent,> this invention, and an 
ultraviolet ray absorbent. 

[0076] To the hardenability resin constituent of <cross-linking compound> this invention, the degree of 
hardness of the hardening film formed from the constituent concerned is also improvable by blending other 
cross-linking compounds if needed. As an example of a cross-linking compound, hydroxyl group-containing 
compound, such as various amino compounds, and pentaerythritol, polyphenol, a glycol, and others can be 
mentioned, for example. 

[0077] When heating and promoting bridge formation of a paint film further after the heat acid generator 
which can be blended with the hardenability resin constituent of <heat acid generator> this invention 
hardens the paint film of the hardenability resin constituent concerned by UV irradiation, it is the matter 
which can improve the heating condition to a milder thing. As an example of this heat acid generator, the 
phosphoric ester of various aliphatic series sulfonic acids, various aromatic carboxylic acid, such as that salt, 
a benzoic acid, and a phthalic acid, that salt and alkylbenzene sulfonic acid, that ammonium salt, various 
metal salts and a phosphoric acid, or an organic acid etc. can be mentioned, for example. 
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[0078] The photo-oxide generating agent which can be blended with the hardenability resin constituent of 
<photo-oxide generating agent> this invention is matter which makes it possible to promote such 
crosslinking reaction, when it has a cation sensitivity radical in the hardenability resin constituent 
concerned. The sulfone imide compounds shown as this photo-oxide generating agent by various onium salt, 
the sulfone compound, sulfonates, and the following general formula 9, for example, and the diazomethane 
compounds which are shown by the following general formula 10; others can be mentioned. 
[0079] 

[Formula 1 1 ] 

- to a 9 

O 

II 
C 
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Z N— SOaR" 

\ / 
C 
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o 

(Among a formula, Z shows divalent radicals, such as an alkylene group, an ant rain radical, and an 
ARUKO xylene radical, and R22 shows univalent radicals, such as an alkyl group, an aryl group, a 
halogenation alkyl group, and a halogenation aryl group.) 
[0080] 

[Formula 12] 

- to SC 10 

N, 

R"0 2 SCSO*R 24 

(Among a formula, R23 and R24 may be mutually the same, or may differ from each other, and show 
univalent radicals, such as an alkyl group, an aryl group, a halogenation alkyl group, and a halogenation aryl 
group.) 

[008 1 ] As thermal polymerization inhibitor which can be blended in order to secure the liquid ammonia 
quality under mothball, a well-known thing can be used for the hardenability resin constituent of 
<polymerization inhibitor> this invention. 

[0082] A surfactant can be blended with the hardenability resin constituent of <surfactant> this invention in 
order to improve the spreading nature of the hardenability resin constituent concerned further. Although 
various anion system surfactants, a cation system surfactant, and the Nonion system surfactant can be used, 
since it shall have the reinforcement excellent in especially the hardening film and shall moreover 
specifically [ can use a thing well-known as this surfactant, and ] have a good optical property, it is desirable 
to use a fluorochemical surfactant. 

[0083] The hardenability resin constituent of <solvent> this invention usually contains a solvent as an 
indispensable component in order to perform coating easily. As a desirable solvent contained in the 
hardenability resin constituent of this invention, ester, such as ketones, such as a methyl ethyl ketone, 
methyl isobutyl ketone, and a cyclohexanone, ethyl acetate, and butyl acetate, can be mentioned. 
Furthermore, poor solvents, such as the solvent which does not dissolve the fluorine system polymer 
contained as a (A) component in the solution of the hardenability resin constituent of this invention, for 
example, water, alcohols, and ether, can be used together in the range in which the fluorine system polymer 
concerned does not deposit. Thereby, the solution of the hardenability resin constituent concerned may 
become what has still more desirable coating nature. As such a poor solvent, ethyl alcohol, isopropyl 
alcohol, and tert-butyl alcohol can be mentioned. These solvents are independent, or can be combined and 
used. 

[0084] The hardenability resin constituent of <formation approach of paint film> this invention can be 
applied to various kinds of base materials as the shape of a solution, and when especially a base material is a 
transparence base material, the outstanding antireflection film is formed. As a transparence base material, 
various transparence plastic sheets, such as polyester resin besides inorganic glass, polycarbonate resin, 
acrylic resin, styryl resin, ant rate resin, norbornane resin, and triacetyl cellulose, a film, etc. can be 
mentioned here, for example. An approach well-known as the method of application can be used, and 
various kinds of approaches, such as the coating-machine method, a dipping method, and print processes, 
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can be applied especially. In order to acquire the endurance of the hardening film certainly, it is desirable to 

perform ultraviolet curing under an inert gas ambient atmosphere. 

[0085] 

[Example] Hereafter, although an example explains the gestalt of operation of this invention still more 
concretely, this invention is not restrained at all by these examples, unless the summary is exceeded. 
[0086] After nitrogen gas permutes enough the autoclave made from stainless steel with an electromagnetic- 
mixing machine of 1 .51. of the <example 1 of manufacture> <manufacture of fluorine system polymer> 
content volume, 600g [ of ethyl acetate ], and n-dodecyl vinyl ether (DDVE) 32.2g, Ethyl-vinyl-ether (EVE) 
76.6g, N-vinyl-2-(pyrrolidone VP) 33. 7g, Azo content poly dimethylsiloxane "VPS-1001" (Wako Pure 
Chem industrial company make) After teaching 1 l.lg and JIRAU roil peroxide (LPO) 1.9g and cooling to - 
50 degrees C with a dry ice-methanol, nitrogen gas removed the air in a system again. Subsequently, 
hexafluoropropylene (HFP) 273. lg was taught and temperature up was started. The pressures in the event of 
the temperature in an autoclave amounting to 60 degrees C are 8.1 kgf7cm2. It was shown. A reaction is 
continued under 25-hour stirring at 60 degrees C after that, and pressures are 5.8 kgf/cm2. When it fell, 
water cooling of the autoclave was carried out, and the reaction was stopped, unreacted, after reaching a 
room temperature — HFP was made to emit, the autoclave was opened and the polymer solution was 
obtained. After throwing the obtained polymer solution into the methanol and depositing a polymer, the 
methanol washed, the vacuum drying was performed at 50 degrees C, and the 260g fluorine system 
copolymer (Al) (fluorine system polymer of this invention) was obtained. The charge, the yield, and the 
polymerization invert ratio of a monomer for obtaining this fluorine system copolymer (Al) are shown in a 
table 1. 

[0087] It was 62,000 when the number average molecular weight by polystyrene conversion was calculated 
with gel permeation chromatography (GPC) using the 0.5-% of the weight solution which dissolved in the 
tetrahydrofuran (THF) and prepared this fluorine system copolymer (Al). Furthermore, the fluorine content 
by the alizarin complex method and the glass transition temperature (Tg) by the differential-thermal-analysis 
method (DSC) were measured, respectively. Moreover, both NMR analysis of 1 H-NMR and 13 C-NMR 
and elemental analysis were performed, a part for an inorganic silica was further measured from a fluorine 
content, a hydroxy! value, and the residual weight after baking at 600 degrees C, and it asked for the rate of 
each monomer component which constitutes a fluorine system copolymer (Al) from these results. A result 
is as in a table 2. 

[0088] Fluorine system copolymer (A2) (fluorine system polymer of this invention) and copolymer [ for a 
comparison ] (Bl) - (B3) was prepared like the example 1 except having changed the class and charge of the 
example 2 of manufacture, and <examples 1-3 of comparison manufacture> each monomer, as shown in a 
table 1 . Each monomer component which constitutes these copolymers reaches comparatively, and physical 
properties are as in a table 2. In addition, the copolymer (B3) concerning the copolymer (Bl) and the 
example 3 of comparison manufacture concerning the example 1 of comparison manufacture respectively — 
a component (bl) — and (b2) — a component — any — not using it — a point — it is — this invention — a 
fluorine — a system — a polymer — [ — (— A — ) — a component — ] — it is not — a thing — it is — a 
comparison — manufacture — an example — two — starting — a copolymer — (— B-2 — ) — (— c — ) — a 
component — not using it — a point — it is — this invention — a fluorine — a system — a polymer — [ — (— A - 
-) — a component — ] — it is not — a thing — it is . 
[0089] 
[A table 1] 
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[0090] 
[A table 2] 
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[0091] [Example 1] 

15.0g (Al) of fluorine system copolymers obtained in the example 1 of preparation of hardenability resin 
constituent manufacture 2F/4F/6F copolymer "KYNAR ADS" (Elf Atochem make) 40.0g, 
Trimethylolpropane triacrylate (TMPTA) 45. Og, Radiation polymerization initiator "the IRUGA cure 
907" (Irg.907) (product made from tiba special tee KEMIKARUZU) with 2.0g and diethyl thioxan ton 
(DETX) 0.5g The MIBK solution (hardenability resin constituent of this invention) of the resin constituent 
of 10 % of the weight of effective concentration was prepared by dissolving into 922. 5g of methyl isobutyl 
ketone (MIBK), and making it dissolve under 2-hour stirring at a room temperature. 

[0092] The refractive index (nD 25) in the wavelength of 539nm in 25 degrees C was measured using the 
ellipsomter about the sample applied and obtained in the MIBK solution of the above-mentioned resin 
constituent as assessment of formation of the paint film of a hardenability resin constituent, and a 
<assessment> (measurement of refractive index) optical property so that the thickness after drying on a 
silicon wafer might be set to about 0. 1 micrometers by the spin coater. 
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[0093] (Assessment of spreading nature) It is 1 J/cm2 under nitrogen-gas-atmosphere mind to the paint film 
which applied this MIBK solution to the front face of a polyethylene terephthalate film in the bar coating 
machine of #3 by diluting the MIBK solution of the above-mentioned resin constituent with MIBK further, 
and using it as 4% of the weight of a solution, and was formed. Ultraviolet rays were irradiated, the 
hardening film was formed and the laminated film was produced. This laminated film was observed by 
viewing and the poor film which originates that the poor film resulting from "O", HAJIKI, or spreading 
nonuniformity was accepted to be to some hardening film in what the poor film resulting from HAJIKI or 
spreading nonuniformity is not accepted in in "**", HAJIKI, or spreading nonuniformity made "x" what was 
accepted throughout the hardening film. 

[0094] (Assessment of abrasion-proof nature and adhesion) In order to evaluate the abrasion-proof nature of 
the hardening film, and the adhesion over a base material, the abrasion-proof nature test was carried out by 
using as a test piece the laminated film used for assessment of spreading nature, namely, 
"KIMUWAIPU" (made in 10 ** Kimberley) - using - the front face of the hardening film - lkg/cm2 of 
loads It rubbed repeatedly 25 times on conditions, and the existence of generating of the blemish in the front 
face concerned was checked visually. And what exfoliation produced that neither exfoliation of the 
hardening film nor generating of a blemish was accepted on some of "O" and hardening film, or the muscle- 
like blemish generated on the front face of the hardening film was made into "x." 

[0095] (Assessment of antifouling property) the front face (front face of the hardening film) of the laminated 
film used for assessment of spreading nature as assessment of antifouling property - an oily black ink 
marker - "-- after applying by maqui super-thin" (Zebra company make) and leaving it for 5 minutes in a 
room temperature, KIMUWAIPU (above-mentioned) estimated the wiping condition of ink 10 round-trip 
****** visually. That in which marks remained "O" and a little what was able to wipe off ink easily was 
made into "**", and what was hardly able to be wiped off was made into "x." Furthermore, the contact angle 
of pure water was measured. The above result is shown in a table 4. 

[0096] [Examples 2-4 and examples 1-3 of a comparison] Except having changed the constituent according 
to the combination formula shown in a table 3, the MIBK solution of a resin constituent was prepared like 
the example 1, and various properties were evaluated like the example 1 about each of the obtained resin 
constituent. A result is shown in a table 4. The constituent applied to the examples 1-3 of a comparison here 
does not contain the (A) component. 
[0097] 
[A table 3] 
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[A table 4] 
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[0099] The code in a table shows the following content. 

(a) A component, HFP : Hexafluoropropylene and FPVE : Perfluoro (propyl vinyl ether) 
[0100] (bl) A component and MTEGVE : A methoxy triethylene glycol vinyl ether (b2) component and 
DDVE : n-dodecyl vinyl ether [0101] (c) A component and VPS- 1001 : it is expressed with the above- 
mentioned general formula 5, and, for number average molecular weight, the molecular weight of 70,000- 
90,000, and a polysiloxane part is azo content poly dimethylsiloxane (Wako Pure Chem industrial company 
make) of about 10,000. 

[0102] (d) A component, EVE : Ethyl vinyl ether and VP : An N-vinyl-2-pyrrolidone and HEVE : 
Hydroxyethyl vinyl ether [0103] (Thermal polymerization initiator) 

- LPO : JIRAU roil peroxide [0104] (Fluorine polymer) 

- KYNAR ADS: Vinylidene fluoride, tetrafluoroethylene, copolymer of hexafluoropropylene (Elf Atochem 
make) 

[0105] (B) A component and TMPTA : Trimethylolpropane triacrylate and DPHA : Dipentaerythritol 
hexaacrylate and PETA : Pentaerythritol thoria chestnut rate [0106] (C) Component and Irg.907:2-methyl-l- 
[4-(methylthio) phenyl]-2-MO WHORINO-propane- 1 -ON (product made from tiba special tee 
KEMIKARUZU) 

- DETX : Diethyl thioxan ton [0107] (D) A component and 17F : Heptadeca fluoro decyl acrylate 1*01081 
(Solvent) 

- MIBK : Methyl isobutyl ketone [0109] 

[Effect of the Invention] According to the fluorine system polymer of this invention, the property excellent 
in the resin constituent containing this and the especially excellent coating nature can be given. According to 
the resin constituent of this invention, a refractive index is low, it excels in an optical property (the acid- 
resisting effectiveness), the good hardening film of abrasion-proof nature and antifouling property can be 
formed continuously, and the hardening film formed is not made to generate the poor film resulting from 
spreading unevenness or HAJIKI from excelling especially in coating nature. A refractive index is low, is 
excellent in an optical property (the acid-resisting effectiveness), and consists of good hardening film of 
abrasion-proof nature and antifouling property, and, moreover, the antireflection film of this invention does 
not have the poor film resulting from spreading unevenness or HAJIKI. 

[01 10] The resin constituent of this invention is formation of optical materials, such as antireflection film 
and an optical-fiber matrix, and a charge of antifouling coating lumber, It can be suitably used as the charge 
of coating lumber which harnessed the weatherability which is the property of fluorine ingredient original 
again, the charge of weathering film lumber, and a charge of coating lumber. Moreover, the hardening film 
formed from the resin constituent of this invention is water repellence, It excels also in weatherability and 
they are hydrofuge and a coating ingredient for moisture proof, It can be suitably used as a charge of super- 
weatherability coating lumber. And since the resin constituent of this invention dissolves in a common 
hydrocarbon system solvent, it is cheap, can provide an environment with an ingredient with little effect, 
and, moreover, shows good radiation-curing nature. Furthermore, since the antireflection film of this 
invention has the outstanding transparency over a low refractive index and the low light, it demonstrates the 
good acid-resisting effectiveness. 

[Translation done.] 
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f8&2-m£tiz>m&mGL («t r^jg^ (b 1) j 

*<a («T r^^fi; ( b 2) j ti^? 0 ) , ( c ) r 
sg-sm x y -> u df- •+>- ^\t^m \z * jfe-r -5 ±ie— «&: 4 
-e*$tt5«it*^ (wt r«it^{i ( c ) j 
5. ) , afctftc (d) &m-&te.mmmc&&-tz>mmm 

& (J^T r«ig^<4 ( d ) j fcl^p. ) frbft*), 7y 40 
*#S^3 oafi%ti-h-Cfo"5 N uy^tJ: 
5^¥*&^**S 5.00 OfcUiT-fc-S-Sl^mSr^rl- 
S. 

[0019] *^(D7 -y^^S-S-fffi. ^it^ 
(a) S:Mt 5 7 y ^ Wt-g-^ {VJ.T 
r (a) fi£#j i^p 0 ) £, mmmtL (b 1) £«fi£ 
-T5*S«: (£IT r (b 1) fi£#j ) :fc«fctf/ 

^fc«i«itW4 (b2) ^ffifigfSiffl: (£iT r ( b 
2) fi£#j ) tg5g*{£ (c) Sr*$J&i--57 

•/s^lr*yv'p*tWb#ti (wt r ( c ) js^j t so 
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v*3. ) i:. «it*(i (d) ^*fi£-r5*fi^ttmft^ 
(WT r (d) fi£#j £l^ 0 ) i^Kifc^-frSr tic 
iD#5;tm5„ riic, (d) fig^T-fes r* 
fi£H4*»#j £14. ±IS<0 (a) fi££\ (bl) fi£# 
*5J:i*/£fci4 (b2) fi£#i:;ifcm-g-*ri£/ , «£tii*#£^ 

[0 0 2 0] < (a) ^>*lHro7yifI^($|: 
W^fc^fC'gffi-rs (a) ^tLTIi. 'M<itl 

£ LT(4» 0iJx.li (1) x h^^tDxfuy, 
t7;Vtn7*nfuy < 3, 3, 3-K!)7^to7'B 

1^:7 ; (2) 7/i'*^/<- 7/U3j-a f^/Woi— x 

L< J±T^=i^v'7'/'W^r/i'^<— -y/vHru t'n/nr. 
— ^vMS ; (3) (zfu tVutr=/Wi— r 

IS; (4) (7'n#^v'7 , olf/UK , =/Wx 

(T/u=^yut'=i/U3i— r/w) ^ *7cli^— 7 

-^^r-y-^yi'^-aT'n b'l-'V, 7;Vta7 

a tVw e=;wx- t'/kd 5 1 mtitzft 2 

[0 0 2 1] ( a ) j«»Sr{fcffl Lr^it»{i ( a ) 
A^ixSr ifci K)'&b)xZ>7 (A) fig 

[0022] *^^07 ; /^^a^•f*:|cio^^r. «it* 

<4 (a) <DSiJ-g-|±, ii^2 0 — 7 0*r/U%k Zit. »S 
L< {43 0~6 0-e^%, 4t)Af^L<»44 5~5 5^- 
yw%£$n5. flfitmffi (a) ©«fc-3flS 2 0 

£?il?. wJxS:-t-*i-5«tJ3§ilafiE«J<OSI^J4Ja*f*iS 

[0 0 2 3] < (b 1) Sic»>*Iiro7->|M^ 
?r»Sfci>6lc^-r5 (bl) LTfi, 
(1) ^ h*i/hyx^uy^!)3-;nfx^x-r 



( 5 ) 
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^JIT/^I/y^U n-;Hf^x-f;>I ; (2) # 

xf uy^jj =f-/l. ^) 7^!ii/-F, y 
x^u^^y 3r~>/tfy ^^uv;/ y =3— y^ (y^) r^y 

£?£LV\ 10 

[0024] (b i) fig^icj: 9>&A£ftz>mmm& 

(bl) ^^-TJilS— ]JS:^:2(CioVNT. R 5 % R 6 % R 

7 i^Tk^S-iF^^f^^i-e^r/w^s. r 8 

j^Sii^ 2 - 6 . i?*L<li2-3C7)T^^rU>'S, R 

li-COO-fcL<|j:-OCO-T$JtL5S^^to 
n I* 3 £JUi. £J£ L < II 3 - 5 0 Olt^^to 
[0 0 2 5] (b 1) SrMt5^y 

t^^muys C (R B O) J jWJfctfcWftV^*- 20 
^Uf^te (bl) m57y** 

**fm* #l*tg (y*) y u- hik&vot<onm 

[0 0 2 6] «£oT. (b 1) *»S:««Ut***tt 
(bl) ^A$tl5Zti:J:oT#^773g^I 
^#£r (A) ^<hU^tU ^wtg (y*) r^y 
i— Mfrfr4*Sr (B) fifcfri: LT**-r5»JB»*» 

[0 0 2 7] < (b2) rit»>*8fl©7y»3W^# 
«r#*fc*KH!fcflit-5 (b2) j*#<0JMW0i: LTIi. 
(1) n-^=¥->/Utr^/^— tvK n-t^f;H:'x 
7vv„ n - K^v'/Ub'^xyWJi— 7!>y /Hf 

^/vx- tvHH ; (2) yi^ (^ey ) tfxiyu 

¥(DM yu*ri/T;\'*c;\'\i*~jv^—^;)sm ; (3) 
vvV' U^) 7i?yu-h, t^fyu (^) 7^U 40 
— K 4V*>7l-)V 7?})u— K yxvw (y 

*) 7 9 V U— K T^yV- (y £) 7^!ii/-h, n- 

Kt^/v (y*) 7^yu-K 9*y/> (y*) 
y k ^Tyy^ (y *) y ytai><r>7A> 
T?v\s-vm\ (4) ^fy^t-/u 
(y*) r^yu-K /ty^t-;^/ (y 

*) y h^ifob: KD^v^Tyu^ry^ (y^) T 

?vi<—hm; (5) *^y/nntr=/K ^^yv&tr 
-yK ^Rtr—yK ^ y ^^trxwK 

f ^-T^T y ^t'nyu^ifo^yl-^^^t* 50 
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^yi-^ * TvHBfc if £ ^ \f S c £ * T- # £ « ^ix h <o o 
v 5 ^*— yi- (^ey ) tr=.y^ji— 1 7-j^tal£<o t Kn^y7^ 

^ywt'x^uzc— yvu|g ; -\^r-^>-^^-— yi^^y (y 9) 

y i — k ;tyv?t-;^y (y*) r^iii/- 
hftifofc Kn^-S'TVi'**' (^) 7^Ui/-M; 
^^yyw^tf^yK ^^y^t'^xyK ^^y^t'xi 
yK ^y^^v^tfx^yu, ^NVi^^^v^t'^v/^^co^ 
yUT^vKt'xa/Voi^^yU^ ; n - K^v-yuf^yvo:— x 

[0 0 2 8] (b2) ric^i^J:0«A^tb5Sit¥{4 
(b2) S:S-r±f5— 3 letter. R'\ R" x R 

1 2 JiTK^J®^ 1 ^ fctt«*« 1-6 OTyi-^ywfi, R 1 3 tt 
6-30, »^L<fi8-20 OM#cTy^^r U 

>-S, R ,4 d7K^H^^fc^7kKS. Xtt**JD!t^*fc 

[0029] r rtc, mmm& (b 2) Sr«riEi-5*tt 

Ty^^i^vS (R 1 3 ) *K ft*»6-3 0iikl!!ftftv^ 

»^«-e*>sfc». (b2) ^#i-^>^>y 

[0 0 3 0] tot, (b2) *»*r*fflLtM*tt 
(b2) *«*ASix6ri:lcJ:oT»&tL*7y*3R« 
*#Sr (A) ^tLTtSU (^^) r^y 

u-hft*«Sr (B) rt#fcLT*#i-S»MM» 

(**wo«fttt»iBiaric4(5) left, 

[0 0 3 1] *%W<D-7 j/**a:*#:fc*5V^T. flfat* 

fir (b l) ^J:t/«^¥ffi: (b 2) o-&tf«^tt. a« 
o. 5~l 5^eyv-%i: b< l — 1 o^eyu 

(bi) &£immm& (b2) o^w-«^o. 5^ 

^%*j«Ttt. »6*t*7y**#«-frflcfc (b) ^ 
t^ffi*tt3flsig< % »6tL5»|MjafiK»^»XttSr+4)" 

{c. mmm& (b 1) *5itf«js»fir (b 2) (D&um 
^^0. 5-1 5*yw%tffi<Tfc. »iiiaj«*©ax 

[0 0 3 2] < (c) *»>«W07-y**I^cS: 
»5fc»lc«ffli-5 (c) ^ffc57/S^y-> 

«f(c:#A*ixS«it*ffl: (c) (JbB-«*4-c«StL 
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m^tiwmw-s - 9310 o^mz^m^tttz^mz 

#mtL,Xl*. TIB— «a;5-ea*ix5{t'&«j*^if 5 

~ ft a 5 

CH, 
I 



[0 0 3 3] 

Kb 7] 



CH, 



HO~^CO(CH,),C-N = N--C(CH,),C0NH(CH,),- 
CN 



CN 



CH, 



CH, 

I I N 

-Si (OSi) y (CH,),NH 4— H 
I 1 *z 

CH, CH, 



(SK*. y = 1 0-5 0 0 % z = l-50t'^o ) 
[0 0 3 4] (c) *»itT«fflt5ifcO-C*5ft 
^ft^TtTIRai: Lttt, «;Ltf rvps-osoij . 
r v p s - i o o i j usll. *p*tt!Kx«tt8!) * if 

[0 0 3 5] (c) LT«Jt*tt (c) 

* (a) 0L»t i^x^m-r^mmm^m {^m<omt 

[0 0 3 6] *»WO^-/**»'fr*fc*5V^T, 

ffi (c) (±e— »a:4-e*stts#y ^B^iJ-^-fe^ 

ofJ^fi. ii^o. l — 2 o^e/u%£ £*t. if 
£L<fS0. 1-1 5^e^%. $^{cfiFib<fiO. l 
-lO^/otJ^o «SS*ffi (c) ^2 0^ 



[0 0 3 7] < (d) ric^>*3SW(D7y**a^flcSr 
#5fc**c««'*-5#a-&tt*L*flc-CfcS (d) 
AfrWfcUTtt. (1) y T^A'tf—zUzc— tvV % ^c^/W 

yy^;H^-;Ux-r;K t e r t — ^^vHf=7Uot— 
tvU\ n — -^i^/Hf^/Uzn— TvK p^^'>/Vh* 
xvw:x— r^^t^T^^t'^x- 7*vMHfc U< 
n T/U^r/U t'xyUx-r^S ; ( 2 ) HF& b'xwK 

*tvHS ; (3) ^^uv. /nt'i/y, ^fy^fy^ 

ifCOa-^-U^^ >ig ; (4) ^7^U>. a - ^ ^-/U^ 
^■^^ o— *^vW*?-U>\ m-y 7VU*^U>\ p 
-^f/^fl/y, p - t e r t -^f;U7f uy, v> 



on^^uv, p— ^na^^U^ x 1 , 1 — iS7=.z=- 
/Ux^uy, p-^ f^r^f N, N-v^^vU 

-p-7;/^fl/y, N, N-v^n^vW- p -r ^ y 

\f-tvttmit&m ; ( s ) o r * y * n 

20 Jj?^ri/;l/S^tft^ ; (6) TA^/W (y *) y 
U— Vm\ (7) fc K**WVMr/U (y y U 

— h^; (8) y zz./lr^T^*^ (y *) 7^1/- 

; (9) TVU^WA^A' 
(10) i/^P7;^ (y*) 7^y i — hm ; 
(11) TIB— jttSC6-C**tt5{b-&»*if^&*5S 
JftttSMtffilSI ; (12) -^Vvvw (y ^) TV y i— 
K rh7t KP7^7!j;u (y ^) y K T 
m—f&A 7 SfcttTIB— »SC 8 T»Sfr5<fc-fr4fe* ¥<D 
U?)T?Vis-hm; (13) (y*) T?Vjut 
30 *KS; (1 4) TpmQU/utfis&^XT/i'm ; (1 
5) ^fift^hy^S; (16) 2-t KP^rv'xf/V 

/V^iftOTkKS^^/^— TVHg ; (17) 2-fc 
K o ^r^jn^/VT y /lot— 7*/Uft if 0*^g^T y /V 
^-T/Ug ; (18) N-t'x;i,-2-t:'py Ky, N 

- tf-/l— 2 -jJ-fvi =7$ ^-k&ifcDN- fx;l^7 ^ ^ 

; (19) JiTjf^r^S, ^y->7^-bS, "t<Di& 

40 5r#ffl-T ^ r i: 5 0 

[0 0 3 8] ±E<0**#ft-&*O 5 *8fl©7 y 

t^/bzn — =f /U® x ^tz.\tiJ JViS >m tfxi/Hn X^/U 
tf^^;Hfx/l/X— r/K ji^/Ut'xiyV^— -tvK n — 

50 v^tfxL/K tv<yygt'-;u/^^®^ 
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[oo39j '&btizmmmf&vo<Di&<km<Di$i 

e r t -^f;Hf=;l/x- tvK fcT'< y If^TUft 4? 

- » a 6 



12 



H 




Wf, P. qfcilfr HtlftOiSU^MSrS:S%L» p = l 
~20, q =0-4, r=3~5 0ffc5rti^L 
V\ ) 

[0 04 1] 

Mb 9] 

- to. sc 7 



fif-4-i"5^J&»S>tt. n — f — yu— 2 - fc'n y KViifO 
N- lf^7 * * AS^Sic^ffl $ii5„ 
[0 0 4 0] 
Mb 8] 

CH,0(CH,),CH = CH, 
OCH,CH(OCH,CH,),OH 

T-*>5. ) 
[0 0 4 2] 
Mbl 0] 



CH, 



•C-C-CO-R^-C^O-CH.Y \ 
R" 0 O X Q 



- ft 3C 8 



CH, O-CH R a 
CH. =C-C-(0-R a -c)— 0-CH, -C-CH 

L.I I I \ 



R"0 



(5£^ R'MizkSfJS^Sfcfi^^uSSr^b. R I0 fi 

7tli>^/wS^^-r o tlil~8cs>Sffc-c$>3 0 ) 
[0 0 4 3] ±15— tBti&6X-?F£thZ>ik-&mti:}£frbt£ 

oj . r/r* y 7y- t*ne- 2 oj , rr^&yr 
y-/NE-3oj , rrf*!)ry-7 , NE-4 0j 

[0044] (d) ^^mLxmmm& (d) t^m 

#J^<7>S#te»CffiiX;fcfc<7>£&9, S^7 7fl 

s-g-ft:* (a) dt^t ^xtt-rzmmm&ito (*mw 
(otiut&mm&s&m) \c «t *> mat, tstizmtm x&.ztm 

[0 0 4 5] &&W<07 s/*^M^-#:|c:*3VNT, 
{5 (d) cofij-g-ii, ii^ 1 o~7 o^e/^%t if* 
L<I2 30~60 ^/W°/ck J: 0 if* U < 14 40~50^fr 

/w%t$HSo (d) ff>m-£?&7 o^^Vo&m 



40 



50 



CHi O-CH R n 



[0 0 4 6] <?i?#frmt6m> (c) *^3b57'/ 
[0 0 4 7] (c) ^tfflt5wiA!f#57^ 

m. T*/%\\L-%mm. mtm&m. a tx&m? rait 

&®>&>z>\,^zi®tiimm.bwm-Fzzttfx% ztut, 
( c ) 5 9 i>^^m^-m^m<Dt£A^x 

[0 0 4 8] <7s/^a-g-(*:07y^*>*^^(0 
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iff* L<l£30~70 lf%, «fc <0 £f * L < J4 4 0 

(a) gg^t ur**i-s«WBiaj«* {*%m<»m 

14, 7Df y vnv^U;? Affile J; 9 SIJE £ JtfcffiT-fc 

[0 0 4 9] <7:x3Sf*»^#©ife¥i$#^4>*^ 

*I45, 0 00&.±.k£ti. »Sb<l4lO, 0 0 0- 
500, 000, 4 9 # ;£ L < (4 2 0 , 0 0 0 ~ 1 0 
0, OOOt^tlS. r*UC4>?, §®7yfM^ 

* (A) «»i L-C^ttStllli^iii. fclB*fca 
ir#-C£, Ld>t>, WfcJ^^Oi&llftttefcflHxfcfc© 

GPC (yyw'-^x— > 3 ^-^n-v-h^^^^— ) |C 

<t vrnjEZixtcm-efoZo 20 

[0 0 5 01 < 7 y*^fi:-&ft:<7?M3gfe>^B^cc>7 y 

[0051] ^^o^^^^a-a-^^sfcjexofi-g- 

ric, #*Lir«fr**sM2:LTWt, #Jx.li, (1) BEtt 
^^•/K If&:/?vK SS^VT'Blf/K Si^y/f 30 
/K I^^-fen y^y^if<D^^.-r/u» ; (2) Tir h 
v, ^f;nf/^hy, ^f/Kyyf/^hy, -v 

^ o^^-^-y >s?£t*<Dv- h>m ; (3) f F7tKc7 
7>". 2***1fV*^©Si:K^— fSMR ; (4) N, N 

K4^©7 5 KH ; (5) V/U^iy^ *c~>u^t£;t~<D% 

BfclfcaL^vK y ^vi^f y7"f^7- 40 
[0 0 5 2] ±m<D£?{ZL.X'&bthZ>$:&W<D7'ym 

mtmM^m^uLxm^y -ym^m-B-^mm^^t^ 
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[0 0 5 3] <£tt£i^7-.y5ii^S^<fc>*$g93<7>7 
ffcj irt<^7. ) -efcott±< 1 £>-5VM45fcm-§-ttS 

[0 0 5 4] ( 1 ) SIMS tiL-gmm^m : SSflitt 

•S"*B****a*{*=tt, Mia (d> ^tu. ^figi* 

(4*®?S, #;W5j?3rvvi-X, v^^vg^SiTki&S, 
vv-S, •Yy->7^-M > yuS/iifSr^JfSw t 

[0 0 5 5] ^tfi-ffiS^a-a-^^ (A) rfSLftb L 

^gE5Hfc#cBII4, *5V*8!*«:*rU BSJWtt^R 
matt* if *«3E»c:«ixfc. toi45. 
[00 5 6] ( 2 ) 3tfi-g-ttS^**fi-g-fr : ftS^tt 

g#w*fi-e-#i4, iwnE3ia«tt'a , «fi***a^{w^ 

*©**tt^t6SiK&»TIB*S*JJ:l«tefi£tt*«r* 
ttStbTIi, ^Jx.tf 7^yn^f/Pl > T/V^r 

^yf/v7t h7xy ^s, 7f yyvh-y^vs, a- 
yi^KU'I, 7s=/V7i?KS, *;i<7*- 
yurv^KS, *^^=/U7^ KS, i?7/S, o-*y 
y^7^KS, 7'J;V7^!)o-i , /WS > ^?!)yS, f 

vl, i;ft*/v/^-M, ^i^-v^-hS, l. 
2, 3-f7^7/-;Ul, ^n/D^yg, Tifv 1 

[0 0 5 7] *m-SttS^****flES:P»-*-5fc«)«5 

( 1 ) ****** UT4SSK«tt , r«B*-&*#a'S-«c 

(2) LT*S*«tt , S-teS-&*#*<&-flE 
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^y^-MSrttt^ (yy) ryy^g^ y) 7^ui/-hg : (3) ^y^r^u-hhy (y 

^/^K^^T^uyWki-^ft, ^) 7^yi/-h, (2-fcKP^>xf;v) ^ 

(3) ^#*S'S***LTfcS^te»t6S**#« yW*U— hi> (y y) 7^yi K hV* (2- 

^#lc x (yy) ry V/i'm&BifcZitx^x'rMk-r t Kn*->xf;u) ^y^/7^u-hhy (yy) ry 

S^SU !il/-h4^y^/75l/-h^!j (y^)T^y 

(4) *^#*iXyH;«r**UT*5SB«tt'fftBa*«" ^- MS ; (4) hy^pf*ys;-f/u^^ 
^S^fft-. ^#*->X***i-5«£* ryy (yy) 7^ y h^i:'0^o7;My(D^y (y 
^^^^/i-4:SlS$ii:T^^^/Wb-r5*-ffio 9) Tyyu— MS; (5) tr* :7a: J —;va<D^ u 

[ 0 0 5 8 ] 3tS^4S^#S^Sr (A) tft&bLX >**V<< Ktt*Dte<Dv? (yy) T^UU-K t*^^ 
ffifflLT»fcJx5*«W^»Bgj|afi8fttc:J:ixtf, rco^ 10 — /WAtoyo t'uy^t^ KttJoffcOv* (y y) 

Bg*^^^b^b^5^KlclSJHi»SrflB^-r-5r tic J: ry y l — K ^7i; — jva<dt;v* uy^iM 

9, S*£tt*R»lo3ta-frRJ6fc*tc (a) g&<D%& Kttiote^v? (yy) ry yu-K *s^7iy- 

*K**fir6«*, ^A$ttSa{bWtt%4l«lit^ ;VA^xfi/ytW KtfJOft^v? (yy) 

U W^J^»^o p n^^^^M(c®nfct<ot^^ 0 JoftOv 5 (yy) 7^yi/-h, TKgsfcfy^^y-yPA 

[0 0 5 9 J <«B{ttt»flgfi^»>*3gW<0»ffififiK« ^7/^1/ym-Y KttJDftWv? (y y) ry y 

11. *8M<D7y*Sl^e>65 (A) #f K t'^7xy — yl-A^^y ^/Ufc (yy) 

m (yy) 7^yi/-M^w^w (b) *> ry y^»t^fe#e>*t* (y*) 7^i/-h*^ 

±t5ttWI»S^IBt6»J^e>ft5 (c) jBfcjfrSr&^ri-So tf^^^ y — yu-Aco (y y) 7^ju-HS»f(cS; 

[0 0 6 0] **MO»agiBLfi!c4afC*5Jt5 (A) 20 (6) 3, 3, 4, 4, 5, 5, 6, $ - it 9 9 V JV* 

**«-fri:LTtt. Wfc*©**»tt, «46*>»#tt n^yyv;; (yy) 7^1; u-K 3- (2-^—7 

(iltt) s 8l{klB[©»»«ttS:ja««c:J6J#-J-5«^*^ ;^da^^) 3: b*z/- 1 , 2-v> (yy) ryy 

JBj**o*H"**r l 0 0M&%t l,tz.k% («T, D^^p/Ny, N-n-^p 3-v? 

r#^#Tj £^5o ) , 10-8 0li%T'M: (yy) 7^ y a^;^n t>/N-7;^Pt^fy^ 

fctfS#*L<* *^l:94L<li3 0-6 0lf%i:J ^^7 5 Kftif©^7y* (yy) Ty yw—hSSr 

tt^l^tfcot, (A) j*$>Sr**R-r3*»iJJ§<0 Sra^b^rtffiffl 1 5 r t i$ f# 5 C r.*Hb0 9*>, 

^gtmfi^m^^fi^ft:] Sr#ffl-rs»^fcf4, v^>-y^yy;y b—/^^T9 y k -oy^ 

(a) ^#coE^fi£«ibrr<hriST*#5 0 c©s^ic y*y h-;vfh77^y i/-K ^xij^y h- 
*5*ts (a) &&0>irtFU&tti* #je*frT* 1 — 60 30 /uhyr^yv— k hy^^D-^D^n/r^ 

0fift%i$ix5o ^0>4§<g\ (A) ^c^t^^^^S [0 0 6 2] **W<0»JJgjBfi!ci»lc*5lt5 (B) f&^O 

^#£o£*f«^tt\ 10-8 0ll%H5riW ***f*T. 10-7 0li%tJ)5ri 

£L<. S?>lCjf4L<«3 0 — 6 0fi*%tS^5 o ^#£L<> £ ^ (cifS L < tt 2 0 - 6 0 t £ tl 
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FA171 GA15 GA16 JA29 
JA33 JC04 KA03 KA06 MA14 
NA01 NA03 NA07 NA11 NA12 
NA19 PB08 PB11 PC03 PC08 



4J100 AA02S 


AA03S 


AA06S 


AB02S 


AB03S 


AB04S 


AB07S 


AB08S 


AC26P 


AC27P 


AC28P 


AC31P 


AE02R 


AE02S 


AE03S 


AE04S 


AE05R 


AE09Q 


AE09R 


AE09S 


AE10S 


AE19S 


AE38P 


AE39P 


AG02R 


AG02S 


AG04S 


AG05R 


AG08S 


AJ01S 


AJ02S 


AJ08S 


AJ09S 


AL02S 


AL04R 


AL05R 


AL08Q 


AL08R 


AL08S 


AL09S 


AQ06S 


AQ08S 


AQ12S 


AQ19S 


BA03Q 


BA03R 


BA04P 


BA04Q 


BA04S 


BA08Q 


BA31S 


BB18P 


BC04S 


BC43Q 


BC43S 


BC53S 



CA05 CA06 DA01 DA28 DA62 
DA63 DA64 FA03 JA32 



